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COMPLETE SPECIFICATION 
Improvements in or relating to Processes of Producing or 
Preparing a Concentrate of Naturally Occurring 
Vitamin E and Antioxidant from a Vegetable Oil, 
and the Concentrate resulting therefrom 
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"We, General Mnxs, Iac, a Corpora- 
tion organized under the Laws of the 
State of Delaware, United States of 
America, of 200, Chamber of Commerce 
5 Building, City of Minneapolis, State of 
Minnesota, United States of America, do 
hereby declare the nature of this inven- 
tion and in what manner the same is to 
be performed, to be particularly described 
10 and ascertained in and by the following 
statement: — 

The present invention relates to a pro- 
cess for separating the non-saponifiable 
matter from fats and oils and more par- 
15 ticularly to the preparation of stable, fat- 
free concentrates of Vitamin E and the 
natural antioxidants from vegetable oils 
such as wheat germ t oil, corn oil, and 
cottonseed oil. 

In accordance with the present inven- 
tion, the improved process of producing a 
concentrate of naturally occurring 
Vitamin E and antioxidant from a 
glyceride-containing vegetable oil, for 
25 example, wheatgerm oil, includescom- 
pletely substituting the glycerol portion of 
the glycerides in the oil with a mono- 
hydric^ alcohol selected from the group 
consisting of methyl, ethyl and propyl 
30 alcohols, whereby esters of low boiling 
point are produced. # 

The present invention also contemplates 
a process of preparing a concentrate of 
naturally occurring Vitamin E and anti- 
35 oxidant froin a vegetable oil, such as 
wheat germ oil, which comprises esterify- 
ing the oil by treating it, in the presence 
of hydrogen chloride as a catalyst, with a 
monohydric alcohol selected from the 
40 group consisting of methyl, ethyl and 
propyl alcohols, distilling off the excess 
alcohol, separating the crude glycerol and 
sterols from the crude esters resulting 
from the esterification and then treating 
45 the crude esters to obtain a residue rich in 
Vitamin E and antioxidant. 

The principal object of our invention is 
to provide an effective and economical 
process of treating Vitamin E- and anti- 
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oxidant-containing oils in such a manner 50 
as to permit removal of the non-saponifi- 
able matter and at the same time effect 
this removal without oxidative destruc- 
tion of the Vitamin E or natural anti- 
oxidant. 55 

Another object of our invention is to 
remove a major portion of fatty glycerides 
present in vegetable oils, such as wheat 
germ oil, by esterifying the glycerides 
which constitute the major portion of the 60 
oils and then vacuum distilling the more 
volatile esters, the distillation process 
separating the fatty material from the 
residue containing Vitamin E and anti- 
oxidants. 

A further object of our invention is to 
provide an effective method of treating 
vegetable oils to produce Vitamin E there- 
from which permits recovery of the 
glycerol content of the vegetable oils since 70 
the glycerol liberated from the glycerides 
by methylation is insoluble in methyl 
esters formed by the methylation and may 
be separated from such esters after excess 
methyl alcohol has been distilled off. 

A still further object of our invention 
is to recover about half of the sterol con- 
tent of wheat pperm oil by crystallization 
of the sterols from methyl esters formed 
by methylating the glycerides of the 
wheat germ oil. The sterols are relatively 
insoluble in the cold methyl esters and 
upon chilling these esters, a considerable 
portion of the sterols naturally occurring 
in wheat germ oil, separate as crystals of 
high purity. 

These and other objects and advanta^es 
of our invention will be more readily 
apparent from a consideration of the fol- 
lowing^ detailed specification in oonjuno- 90 
tion with the appended claims. 

It has heretofore been customary to 
prepare certain forms of vitamin concen- 
trates by saponifying an oil, such as fish 
oil, with alkali in alcoholic solution. This 95 
resulted in the formation of a soap solu- 
tion which was extracted with a solvent 
m which the soap is insoluble. The 
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resulting extract' contains tie non-saponi- 
fiable matter including 1 the vitamins. 
Because the glyceride3, in many instances 
constitute more than 95% of the oil, large 
5 amounts of alkali and extraction solvents 
were required. This extraction process, 
however, also renders the vitamins sus- 
ceptible to oxidation by exposure to the 
atmosphere. This factor has led certain 
10 investigators in this field to carry out 
their extraction process in an inert atmo- 
sphere, such as in nitrogen or illuminat- 
ing gas. 

Our invention is based upon the dis- 
15 covery that the above-mentioned diffi- 
culties may be obviated and that a satis- 
factory biologically active Vitamin E 
concentrate and antioxidant may be pro- 
duced bjr a process which comprises first 
20 substituting the glycerol portion of the 
glycerides in the wheat germ oil or other 
Vitamin E-containing oil, with a mono- 
hydric alcohol selected from the group 



consisting of inetb}'!, ethyl and propyl 
alcohols in order^ to produce esters of 25 
lower boiling point than that of the 
original glycerides, and then distilling off 
the bulk of the fatty material to produce 
a Vitamin E-containing residue. This 
residue may be further concentrated by 80 
saponifying it with alkali and then ex- 
tracting the resulting product with ether, 
chloroform, ethylene dichloride, or other 
suitable solvents. 

Ad an alternative to the saponification 35 
and extraction process, the residue from 
the distillation of the esters may be 
saponified and the resultant product con- 
verted to the calcium soaps from which 
the Vitamin E and antioxidant concen- 40 
trate may be obtained by extraction with 
acetone. 

The esterification reaction, which is the 
first step in our process may be repre- 
sented by the following equation : 45 
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The saponification of the fatty esters formation of both the- alkali and an 
produced above, may be represented by alkaline earth soap : 
50 the following equation which shows the 



BCOOCH, 
(fatty ester) 



+ tfaOH^ 
(sodium 
hydroxide). 



+. CH 3 0H 
(alcohol) 



BCOODfa 
(soap} 
^ Ca€l 2 

(KCOO)*Ca + tfaCl 
(soap) (salt) 



The following specific examples will 
55 serve to illustrate and explain our inven- 
tion: Approximately 700 grams of 
absolute methanol containing 2%, by 
weight, of dry hydrogen chloride (as a 
catalyst) . is heated to boiling under a 
60 reflux condenser and 350 grams of wheat 
germ oil is slowly added with stirring. 
Gentle boiling is. continued for 20 hours 
or until the reaction mixture, becomes 
homogeneous; .The excess methanol is 
65 distilled off,- the residue cooled, and the 
top thin layer of crude esters is decanted 



from the lower viscous layer of crude 
glycerol. Crude esters, . containing 
Vitamin E, are washed free of hydrogen 
-chloride and methanol with a strong, hot 70 
salt solution, and then chilled to 0° to 5° 
C. for 24 hours thereby causing separa- 
tion of sterols. Crystalline sterols amount- 
ing to about 2%, by weight, of the wheat 
germ oil are filtered. off. .The filtered 75 
esters are then distilled under a high 
vacuum, approximately 90% to 95% dis- 
tilling over between 131° C. to 168° C. at 
a pressure of less than 1 mm. Bioassay 
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of the residue shows Vitamin E activity 
, which represents an 18-fold' concentration 

over the original" wheat germ oil. 
20 grams of the residue from the above 
5 distillation is added to a bodling solution 

of 2.5 grams of 95%- sodium hydroxide in 

10 cubic centimeters of water and 70 cubic 
centimeters of methanol. The mixture is 
refluxed a half hour and then diluted to 

10 500 cubic centimeters with hot water. 
Then/ with vigorous stirring, a solution 
of 3.4 grams of calcium chloride dissolved 
in 75 cubic centimeters of water is added 
and a fine precipitate is formed. The fine, 

15 flocculent precipitate of a calcium soap is 
filtered by suction, and' then extracted 
several times with acetone. The acetone 
extract^ containing Yitamin E, and 
amounting to about 600 cubic centimeters 

20 is cooled overnight in a refrigerator. As 
a result of this cooling, sterols crystallize 
out of solution. The sterols are removed 
by filtration and the acetone and water 
removed by distillation. 

25 If desired, the product obtained above 
may be further purified by extracting the 
residue several times with petroleum ether 
and the extract chilled overnight. The 
sterols are filtered off and theffltrate eva- 

30 porated to dryness. The product is a thick 
red oil (containing Vitamin E) weighing 
5.74 grams and equivalent to 28.7% of 
the original methyl ester distillation' 
residue. ^ This is equivalent to 1.6% of 

35 the original wheat germ oil. Bioassay 
shows the material to have an' activity of 
sixty times the potency of the wheat germ 

011 from which it was derived 1 . This is 
essentially a quantitative concentration of 

40 the Yitamin E principle. 

Instead of distilling the methyl esters 
prior to saponification, saponification may 
be carried out directly, as in the follow- 
ing example. 68 grams of crude methyl 

45 esters (derived by methylation of wheat 
germ oil) are saponified with 12 grams of 
sodium hydroxide dissolved in 20 cubic 
centimeters of water and 95 cubic centi- 
meters of methanol, as in the preceding 

50 example. The resultant soap is dissolved 
in 3 liters of hot water and precipitated 
with 16.5 grams of calcium chloride. The 
aqueous solution is decanted from the 
gummy precipitate, which, upon cooling, 

55 becomes brittle. This precipitate is 
broken up to approximately 10 mesh size 
and extracted several times with acetone. 
The combined extracts are evaporated and 
the resultant waxy solid dissolved in 

60 petroleum ether. After standing in the 
cold overnight, the solution is filtered 
from the sterol and evaporated to dryness. 
The product weighs 1.68 grama and repre- 
sents 2.47% ^ by weight, of the original 

65 esters. Bioassay showB this viscous oil to 



have a biological activity of 37.5 times 
the potency of the original esters. 

"While in the specific examples given 
above, methyl alcohol has been used for 
the methylation of wheat ^erm oil, it will 70 
be understood, that esterification can be 
effected by the use of ethyl or propyl alco- 
hols. However, as the methyl esters have 
boiling points which are lower than esters 
produced by the use of the other alcohols, 75 
it will be understood that we prefer to use 
methyl alcohol for the esterification. 

Concentrates produced by our invention 
have antioxidant properties and when 
added to fats, such as animal and veget- 80 
able fats, they delay the development of 
rancidity therein. 

While the invention has been described 
in detail with specific examples, such 
examples m are illustrative and are not 85 
given as limitations, since other modifica- 
tions within the scope of the invention will 
be apparent to those skilled in the art. 
Hence, the invention is to be understood 
as limited only as indicated in the 90 
appended claims, in which the intent is to 
set forth all the novelty over the prior art. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 95 
be performed, we declare that what we 
claim is: — f 

1. A process of producing a concentrate 
of naturally occurring Yitamin E and 
antioxidant from a glyceride-containing 100 
vegetable oil, for example wheat germ oil, 
which includes completely substituting 
the glycerol portion of the glycerides in 
the oil with a monohydric alcohol selected 
from the group consisting of methyl,- 105 
ethyl and propyl alcohols, whereby esters 

of low boiling point are produced. 

2. A process of preparing a concentrate 
of naturally occurring Yiiamin E and 
antioxidant from a vegetable oil, such as 110 
wheat germ oil, which comprises esterify- 
ing the oil- by treating it, in the presence 

of hydrogen chloride as a catalyst, with a 
monohydric alcohol selected from the 
group consisting of methyl ethyl and 115 
propyl alcohols, distilling off the excess 
alcohol, separating the crude glycerol and 
sterols from the crude esters resulting 
from the esterification and then treating 
said crude esters to obtain a> residue rich 120 
in Yitamin E and antioxidant. 

3. A process according to either of 
claims 1 or 2, characterized by completely 
converting the glycerides contained in the 

oil to methyl esters by treating said oil 125 
with monohydric methyl alcohol contain- 
m S hydrogen chloride as a catalyst. 

4. A process according to any one of 
T**?$f, 2 ° r 3 * characterized by vacuum 
distilling the esters and thereby psroduc- 130 
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ing a residue rich in Vitamin E and anti- 
oxidant. 

5. A process according to any one of 
claims 1, 2 or 3, characterized by saponi- 

5 fying the esters by treating* said esters 
with an alcoholic solution of alkali and 
then extracting the resultant soap solu- 
tion to remove non-sap ouifiable vitamin 
E-containing material therefrom, -where- 
10 by a concentrate rich in Vitamin E is 
obtained, 

6. A process according to any one of 
claims 1, 2, 3 or 5, characterized by treat- 
ing the -esters with an alcoholic solution 

15 of alkali, thereby obtaining a soap solu- 
tion, then treating said soap solution with 
an aqueous solution of calcium chloride, 
thereby forming a calcium soap pre- 
cipitate, removing said precipitate by 

20 filtration, and then extracting the soap 
with acetone to obtain the non-saponifi- 
able matter which is rich in Vitamin E. 



7. A process according to any of the 
preceding claims, wherein the esters are 
•subjected to vacuum distillation and the 25 
residue is saponified with alkali. 

8. An improved process of producing a 
concentrate of naturally occurring 
Vitamin E and antioxidant from a veget- 
able oil, such as wheat germ oil, substan- 80 
tially as herein described. 

9. A concentrate of naturally occurring 
Vitamin E and antioxidant whenever pro- 
duced according to the method herein 
claimed and described. 35 

Dated this 14th day of July, 1939. 
Eor; GENEKAL MILLS, INC., 
Stevens, Langner, Parry and Eollinson, 
Chartered Patent Agents, 
5/9, Quality Court, Chancery Lane, 
London, W.C.2, 
and at 

120, East 41st Street, New York, U.S.A. 
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